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DETAILED ACTION 

1 . The applicants correctly noted on page 8, footnote 1 that the citation of Taylor was 
omitted in the first sentence of the rejection. Taylor was explicitly discussed in the rejection and 
was made of record in the Office action mailed 21 September 2006. The omission has been 
corrected in this Office action. 

2. This Office action contains new grounds of rejection under 35 U.S.C. 103(a) necessitated 
by the amendment filed 30 January 2009. 

Status of the Claims 

3. Claims 1-7, and 9-14 are pending. 
Claims 1-7, and 9-14 are rejected. 

Claim Rejections - 35 USC § 103 

4. The rejection of claims 1-6 and 9 under 35 U.S.C. 103(a) as being unpatentable over 
Lockhart et al. in view of Taylor in view of Nova et al. in the Office action mailed 30 October 
2008 is withdrawn in view of the amendment to the claims filed 30 January 2009. 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
7. Claims 1-7, 9, 10, 12, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lockhart et al. (Nature Biotechnology Vol. 14, pages 1675-1680 (1996)) in view of Taylor 
(U.S. Patent Application Publication No. 2002/0052882 Al) in view of Nova et al. (U.S. Patent 
No. 6,017,496) in view of Ramdas et al. (BioTechniques Vol. 31, pages 546-552 (2001)). 

The claims are drawn to a virtualizing microarray system comprising a microarray 
comprising a memory element that contains data of the microarray features and instructions that 
generate data of a subset of the data of the microarray features. In addition to the microarray the 
system comprises a processing component that processes a subset of the features of the 
microarray at a feature extraction step and further analyzes the data of the features. In some 
embodiments the virtual microarray comprises data concerning the position of the elements of 
the microarray, the type of probe in the microarray, the target molecule of the probe of the 
microarray, and the function, process, and cellular component of the element of the microarray. 
In some embodiments the virtual microarray is made by removing features of the microarray 
(termed masking in claim 6). In some embodiments the virtual microarray comprises data 
concerning molecules whose synthesis is directed by the molecule that binds to a probe in the 
microarray. In some embodiments the microarray contains a header and the instructions associate 
the header with features in the microarray. In some embodiments the virtual microarray is made 
by a scanner, a data processing system, or a visualization system. 
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Lockhart et al. shows at least in figure 1 that oligonucleotide arrays are useful for 
determining the levels of messenger RNA in samples applied to the arrays. Lockhart et al. shows 
isolation of messenger RNA from cytoplasm of cells on page 1679, and analysis of array data by 
scanning and computerized analysis on page 1679. 

Lockhart et al. does not show microarrays comprising memory elements that comprise 
data of the microarray features, or details of microarray processing apparatus, or analysis of a 
subset of the microarray features, or explicitly a microarray scanner apparatus that processes 
microarrays. 

Taylor shows a virtual microarray in page 1 in which correspondence between positions 
of a physical microarray and the virtual microarray are known. Taylor shows deletion of data 
from the microarray when creating the virtual microarray in page 2, paragraphs 28 and 29, and 
page 3 paragraph 34. Taylor shows virtual microarrays that comprise data related to DNA probe 
elements of the microarray on pages 6-9, including information about the probe, and the gene 
and tissue from which it was derived, on pages 6-9 Taylor shows that the data associated with the 
microarray includes 1 1 1 examples of data categories, and that the target molecule data may 
include a name of the probe (paragraph 123), clone ID (paragraph 134), Unigene cluster ID, gene 
symbol, locus ID, chromosome ID, GenBank accession number, tissue from which the sample 
applied to the probe was extracted, gene map, gene name, organism from which the sample was 
extracted, and sequence of the probe, (paragraphs 135-1 14). 

Taylor does not show a memory element that contains data of the microarray features. 
Taylor does not show data concerning molecules whose synthesis is directed by the molecule 
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that binds to a probe in the microarray. Taylor does not show headers that are associated with the 
microarray features. 

Nova et al. shows in the abstract an array comprising a memory comprising data. In 
columns 6 and 8 Nova et al. shows that the array memory may comprise data of the nucleic acids 
in the array. In columns 6 and 8 Nova et al. shows that the array data comprise identifying 
information. In figure 43 and column 74, Nova et al. shows data of an array that comprises 
headers and data for three types of data of the array. In column 16, lines 43-45 show that 
identification codes are associated with elements of the array. In column 50, lines 26-29, Nova et 
al. shows that identification codes can be associated with an array. In column 54, lines 37-50, 
and column 72, lines 35-45, Nova et al. shows that identification codes of arrays in the logic 
apparatus are used as links to the data of the array. In column 13, Nova et al. shows that the 
memory may contain data of molecules that are synthesized by the array. In columns 13-14 Nova 
et al. shows that arrays with memory are useful to track or identify molecules that interact with 
the array in various types of assays. 

Ramdas et al. shows three systems that allow for automated analysis of microarrays that 
comprise scanners and computer controlled visualization systems in the abstract and throughout. 
Ramdas et al. conclude on page 552 that all three systems provide useful and comparable outputs 
of data from a microarray. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use the oligonucleotide arrays of Lockhart et al. to assess gene expression 
levels by use of the virtual array of Taylor because Taylor shows a method of analyzing the data 
obtained from a microarray. It would have been further obvious to use the array with memory of 
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Nova et al. because Nova et al. shows that their array with memory is useful to track or identify 
molecules that interact with an array. It would have been further obvious to include instructions 
in the memory of the array to use subsets of the array because Taylor shows instances in which 
only a portion of the data is of interest and recording instructions to use portions of an array for 
different purposes would allow the virtual array of Taylor to select the data of the array that is of 
interest. It would have been further obvious to associate headers such as identification codes with 
array data because Nova et al. provides guidance to do so for the purpose of accessing data of a 
microarray of interest. Regarding the limitations of claim 5 that the data include molecular 
function, biological process, and cellular component of the target molecule to which the probe 
hybridizes, such data inherently includes the molecular function and the biological process 
relevant to the target molecule in the name of the gene, and Lockhart et al. shows that mRNA 
can be isolated from the cytoplasmic compartment of cells. Regarding the feature extraction step 
of claim 1 , the use of a portion of the data as suggested by Taylor extracts features from the 
microarray for further analysis. It would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to add to the system any of the scanners of Ramdas et al. 
because Ramdas et al. shows that the scanners allow for automation and useful determinations of 
the data in a microarray. 

8. Claims 1 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lockhart 
et al. in view of Taylor in view of Nova et al. in view of Ramdas et al. as applied to claims 1-7, 

9, 10, 12, and 14 above, and further in view of Agilent G2565AA Microarray Scanner System 
User Manual (May 2002). 
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The claims are drawn to a virtualizing microarray system comprising a microarray 
comprising a memory element that contains data of the microarray features and instructions that 
generate data of a subset of the data of the microarray features. In addition to the microarray the 
system comprises a processing component that processes a subset of the features of the 
microarray at a scanning step. 

Lockhart et al. in view of Taylor in view of Nova et al. in view of Ramdas et al. as 
applied to claims 1-7, 9, 10, 12, and 14 above shows processing a subset of microarray features 
but does not show processing a subset of microarray features at a scanning step. 

Agilent G2565AA Microarray Scanner System User Manual shows on pages 47 and 52- 
59 that the disclosed scanner apparatus has user adjustable scan regions. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to adjust the scan region to include only a subset of features of interest when 
scanning a microarray because Lockhart et al. in view of Taylor in view of Nova et al. in view of 
Ramdas et al. as applied to claims 1-7, 9, 10, 12, and 14 above provides guidance to analyze a 
subset of features of a microarray and Agilent G2565AA Microarray Scanner System User 
Manual shows a microarray scanner with a user adjustable scan region. The rationale would be to 
reduce scan time and to reduce the amount of data in later data processing steps. 
9. Claims 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lockhart 
et al. in view of Taylor in view of Nova et al. in view of Ramdas et al. as applied to claims 1-7, 
9, 10, 12, and 14 above, and further in view of Tseng et al. 

The claims are drawn to a virtualizing microarray system comprising a microarray 
comprising a memory element that contains data of the microarray features and instructions that 



Application/Control Number: 10/633,470 Page 8 

Art Unit: 1631 

generate data of a subset of the data of the microarray features. In addition to the microarray the 
system comprises a processing component that processes a subset of the features of the 
microarray at a feature normalization step. 

Lockhart et al. in view of Taylor in view of Nova et al. in view of Ramdas et al. as 
applied to claims 1-7, 9, 10, 12, and 14 above shows processing a subset of microarray features 
but does not show processing a subset of microarray features at a feature normalization step. 

Tseng et al. shows methods of processing microarray data, including a first filter of data 
by a quality filter on pages 2550-2552 followed by a normalization of data of ratios of dye 
intensities that includes use of unregulated housekeeping genes on pages 2552-2554. Tseng et al. 
shows that normalization allows for comparison of different microarrays from different 
experiments. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to process a subset of features of interest with a normalization step because 
Lockhart et al. in view of Taylor in view of Nova et al. in view of Ramdas et al. as applied to 
claims 1-7, 9, 10, 12, and 14 above provides guidance to analyze a subset of features of a 
microarray and Tseng et al. shows that normalization of a subset of data that passes an initial 
quality test allows for comparison of different microarrays from different experiments. 

Response to Arguments 
10. Applicant's arguments filed 30 January 2009 have been fully considered but they are not 
persuasive. The applicants state that Taylor fails to show a subset of data from a single 
microarray, however Taylor shows using a portion of the data of a single microarray at least in 
paragraphs 28, 29, and 34. The applicants point to paragraph 18 and figure 5 of Taylor to support 
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the contention that Taylor shows virtual microarrays must be derived from multiple microarrays. 
However the cited passages do not state that virutual microarrays must be created from a 
plurality of microarrays. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John S. Brusca whose telephone number is 571 272-0714. The 
examiner can normally be reached on M-F 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie A. Moran can be reached on 571-272-0720. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/John S. Brusca/ 

Primary Examiner, Art Unit 1631 



